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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a relay system in which 
a distance between a transmitter and a repeater is extended or 
a period of a guard interval being a redundant period is reduced 
so as to increase transmission capacity and a transmitter and a 
repeater used for the same. 

SOLUTION: The time required for information to be transmitted 
from a transmitter 1 is a sum of a propagation time of a. radio 
wave 21 between the transmitter 1 and a repeater 1 1 and a time 
required for signal processing by the repeater 11. A hierarchy 
modulation circuit 3 assigns a high-order 2-bit (lower-order bits 
(receptibie even at a low C/N)5 to a receiver signal (a) and 
assigns a Sow-order 2-bit (hi ngher-order bits (reception disable 
at a lovy G/N)5 to the receiver signal (a) and the result is 
subjected to s Hierarchical processing and an QFDMCorthogona! 
frequency division multiplex modulation). The repeater I I uses a hierarchical demodulation circuit 14 to 
conduct OFDM demodulation and outputs only the repeater signal assigned to the high-order bits, 
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Column 11. Line 21 to Line 31 

[0052] Delay time and operation of the delay circuit 47 are similar to those of 
the delay circuit 43 of the second embodiment, and description thereof is 
omitted. The delay circuit 47 can be configured either in analog or digital. In 
case of digital processing, delay time can be set by controlling an address of 
writing and reading of a memory as similar to the second embodiment. In 
addition, in case of analog processing, since processing in a high frequency 
band is enabled, a delay line by a publicly-known surface acoustic wave (SAW) 
element can also be used. In such a case, the degree of freedom in setting 
delay time is low, but downsizing is possible. 


14/16 


(19) 0#S#fpj? (J P) 


<i2) & m & h*f & n (a) 


#H¥10-32557 

(43)&BHB ¥^10^(1998) 2 ^3 H 


(5i)int.ci. 6 mm^ ffftmm&^ fi mmm^mm 

H 0 4 J 11/00 H 0 4 J 11/00 Z 

H 0 4 B 7/15 H 0 4 B 7/15 Z 

7/26 7/26 A 

H 0 4 L 27/34 H 0 4 L 27/00 E 


mm%m m mmma>&8 ol (±u h) 


(21)fflM#^ 

#^¥8- 184828 

(71)tH«A 

000004237 





(22)mMB 

¥^8^(1996) m 15 B 


«]g:fi5iiK^ETe7#i^ 



(72)3g*t# 

SEW ^ 




3fOjcasi§K;£5TB7#l^ B*WgSM 







(74)ftfflA 



(54) mwo&ffii ^Mttmsz-mzm^zmmmmms^wsm 


(57) [g^j] 

mm: mummm* o f d ms-^©*/- k -y > # - 

jBEI9B 2 fc<fc D , ^m^g 1 £ ««g 1 1 £ ©fUJ£ 

mr&mm v terns its. m Biei»§ 3 

mm OH) ^SiJDST, *«Sl!fflfi^b(C«Tfi2 tr 

r|5gBftur^6. OFDMSits. «8ii nc 

te^tB, Ff IBtWIHIlISS 1 4(C<fcf]OFDM«IBL 1 i« 


MM 


3 

' 1 1 


"i- 
1 


21 ✓ 


-1 
23 


-22 

24 25 


1 1 
-J— 


p17 


15 


sat ' 


I ^ 1 






13 
-S— 


-B-HH.'drAR 


! j 


(2) 


mmW- 1 0 -3 2 5 5 7 


tt-emm l tcmwi'mmm.mvmm u , tj*s£g^f« ib 

Sg©-77XtS M77 6 ©j£fg USt^Sff 3 if 5 tfUK^f 

mm*?t zmmitic j: ^sa-rs £#ksi i ©a:suiai& 

W5>ifl«il b ttimW&m L riff 2 ©B3SJ3?ffi»^W 

©wasfiaMsai <t mm-m&wvm^mmmw t ©w© 

esm mmm n t -pmmmmmn 4 s**i*ft»& a t* 
r ssm -r ^ smsp iMtsci^aits ft *jm 1 

t-r&m&JMz imomm mm. 

ttflewmtc. MiB^«s^fflff^«i«MiijKPg® 
^ fc-r * c 4 4 -r 1**11 2 xk 3 mm<Dmmm 

go 

[ti^Jf 5 ] mrlBFf ll^PIHSgtt, y - ? * - A 
1 6 QAMXiS^>^-=-7 *-J* 1 6 DAP SKCCj:^ 

BQAMXK^>3.-^*-Al 6DAPSK 

raws ft fcja3Sjais»»s i&nm^mti? s c 4 £ 

fSit^ St*II 2 XB 3 SBK©^fIKgo 

mm.mm&o)&t>mnzmimmmmLtm-m&m.mc 50 


gg» L r & ^ff 4 £ WlT £ C 4 £ 4 TT & ft 
*ii 1 IB4S©*«^CCffl(,^ctJfflSg 0 
[gt#3t7] HfflBj*f^g©3*mB#Mi, 3$3B#3i 
ST £B# gij t % iitf-ScS tf-5/ca6©iI5£[nIE8£ . MIB 
W»t»lia«W)A*MXBtH^JMK»Wft: C 4 4 

-r 4 wm. 6 Bis© #«£§a. 

ti&mztpmmmmm^-cQP s ks»3 ftfcassjis? 
m^m^m^mmt)t6 c t zmmt-r ztmmb x 
tt6tat£©tWttSBo 

[0 0 0 1] 

[ #feBJ3©JR-r £ ] tttflBSfa^RV C ft K 

mm mt^mr s * ntssa^ c hfca^i 

[0 0 0 2] 

[ ^*©s^j ] a±-r Ji/Scasoaw^ tit, 

ES£iil?gi5!53-*iJ^« (OFDM) 77 3 ft T I » 

-5„ OFDMMi, K>f >^->'^l'iPftift-5.7L 

-/•«;HliKl*I©3l^Bfra©3-X h tc>^ 
?g&** h^-? (SFN) iPftfftS*— JSiffiSfctcJ: 

-^xbpW*> 6in-jfiiS£»t?i5i-rts©ie3aa?fi»c» 

[0003] s/c, c©c 4^fijmL, v iv&moymw 
mtmyt & tm-c ©ssm test u r , 
7-4P?«ft€,^i-ii®»^ffiffl-rs«Kg mmm 
mm) tcj:K)%&j:fcmviMzmm~t&c.ti>iiimv& 

[0 0 0 4] 


fltgKB&fij&tCtttt 6 ft fc3Mm»g©*?S^:Sff L . 

-e© * * ifii L/ r wmm t s/c* , w mm*? zmm^ 
mm *4 tfiju^t 4©ra©sv&fsj«ra©«ft&j>wit 

*> 6 ssm s ft sniffi 4 ©rate B#m^4^-r zmm. s 

[0 0 0 5] Sff,^.(c*j^r. i*ffSg^63imsftS 

mm. 4 *«t®a*» 6 s^fl $ ft h mm. t ©raoaspsra 

^g4BM*t©77-[fiJ{cSM^figTS»^-C*a„ C 


3 

'jmrmm ^»px./c & © t tt i> . 

[0 0 0 6] C©£5&a&B#H^£OFDM®#©:tf 

fisai*tus«£©raiii*»< -rsax xa*/- f-t 

*£fc«. .^?|l(tc:fe3# a 0 B«^^t-r^ 0 — 55/- io 

[0007] se*ct ono©nat9RW«*«flir 

S-JSifcifc* h 1 ?-^ (DFN) JVC I, > 5 

(t ims— luffl, r o f d Mic j; i>m±.f )vmm 
-r.mmtm^m <dfn> ©t&stj , 1995^1. 

fiy 3 >^^A^filJR. 2 7 71-2 781) . 

Um^&^r&SJfcg), C©DFN4Sit5CitC 
«fc«3. a-x KciSeii n Q n I©ftT*«2h5„ 20 
[0 0 0 8] L,&Lt£iPh> C©DFN»r.o©Jl®i5t 
S*tffltSCt*«i& l ^^WMjffil*^ s F N «fc 0 

*ffiffl-rSCi»HliT?*S. IK, DFN-CIS^ff* 

*t--3©ja«3Rs*««^Ki6 d raw l -z^m-r^s 

[0 0 0 9] *«Kti£ti:<I)^tK«*tt3tiytfe©t:. 

s^»4*iiaf^f5r— <o«ssaK*fflt»s s f nk* 
or, iift«g^63i«?nsm-«i«^g^6S3i 
«s ns«a©«fijS-coiBgi* musses < 41 30 

[0010] s/c, ^mm<Dm<Dsmx mmmmtrp 

«KS©Egitt©eEEiHt& SOB, ftfi&JBBJr * 6 # 

f# & c ft icffl o 5 ^«saRot*iNtsa* 

[0 0 1 1 ] 

^©m^s-c^b 0 fc«»f mm&mx mm 0 , 

ffi^TBjsm 0 , smote =t 0 sit ^ss^w^g© 
or. snatt, tfj«Kg^s^m-rs/c*©tfi«i« 

mbtcnmz&mvxtymm&mm^zfrmmm intern, so 


#BB¥ 10-32557 
4 

wK^in i/tf 2 <Dm$ffiwmfrm&mmn b v xnm 

[0012] c©^r«, tfj^g^i&iwfcipffi^g 

fissftrosfcg), ji«^p3©iD-©^fgp^6S 
on i *«tKja©w* tc ^ w r * ft-? 5 n©«#* mat tc 
fitff-rsci^r^s,, 

[0 0 13] Sfc, ±BB©BfcJ*jt(£-rSfc«>, 
©3fii£B«, 6 * r 

©nr&ejpf iq t ^mmnommesm n £ ©fn©n$ra 
««fflif # i fljfflasgMt^ i £-eft-eftn& s e ? h 

r^s,, 

[0014] S£fiS!H*P6itHi-r£fB#©5 6. «S 

i * i ©ra©^?se«B#ra(c , a#© 
B#MfcwasiiiiS{Cct oiBgsnfcflHiiT?*s. c©/c 
^i. ^m«g^6Sfte^m§n^sff«fflff-^© 

M#t*aS®Baiitt>llHai«:*sl>r»K|3I DWfg^i 

[0015] comm. ^it^tcfcc^r, ^ftK^e, 
3Hft $ ft 6 mm. t tfj mm** nmt z n s i © m 

iASciBftk fif^r, fi£*©*.«l77^tctb*5U, 

a© «k*iw siMm ma** hmm zti&nm b rpmmm 
frhwmm2ti&mmb<Dm<Dmmmfflmiz2fr<D 1 « 

Tic ^ S„ 

[0016] ifc, *^rBj*fiSBtt4i«Sg^ffi 

ft r 1 » s a^;© ^&MfDmnmimm*m*.tc9m<D 

5 % . SA©B#r B 1^iI5lB^r H T b L r ®5i|HlEgic|55E L 

*««gBjm«g©^fiu#^ji, iKB^ 

31ff -T & B$2siJ i * 13 «— 3ti4 fcJs5©ja5IHISS * , Ft 

ffit?©«SB^6^fi«-w^ft3ftsm^i, 
i*fieB5&^ s ft s sft«ffl«-^©Mi * 

[ 0 0 1 7 ] ek. 4^»n-c«Bjmae^. ^mu 


5 

[0018] 

[o o i 9 ] m i t**»Baccttsifi«t*itsc5cntcffl 
£ ««g i i iwisr— HjuaBtrs-ws® o f d 

^ri*m L . Sff « 2 5^O0FD M(t#**fc* S # 

m i i «tejKXMiai8 1 4 

[0020] &{igs 1 «. e^r^^wfg^asT^ 
asuiss 2 £ , c©3S£@s§2 ©ffl^rm f^st mmm 
^aiir, * fcte^-r^ # tftft&tpmsmmm # b £ 
L-r-en-etiA^jsnr, cft6©ff-^£FgH{fcL-OF 

D MSBHT 5 PS JHEPJIalSg 3 £ . PtBgdHlolBS 3 ©U^j 

« 5 u r jSflrr £ mmMmmmm 4 * 6 tt $ § ti r 

* (ffi^SW**ttim«*Jt (C/N) B#4>^ffpT 
fig) fflfc. «^fflff^b«ffi^ (ffiC/NIJfct** 

mxm wtcpsJBBw-ra. f^bspiimisss wu* 

02©:/n ^HJCtkTJ: oic. v-y f>^BifS6 £, 

- y xSHft ( I F F T ) HK 7 4 B33EiWaS& 
8 £*6&-S„ 

[0 0 2 1] TOigg 1 1 «. 3*ffi«g 1 *6©*&2 

1 *S«TS£<f« 1 2 £ . ^TO 1 2 *>6©Sfifi# 30 

m 1 3 £ . Sft WilSSP 1 3*6 ©Sft «JS&fI#£ O 
F D MtXiU L T , pgflMfcShfcM-^&^StU jgKW^C 
IIJ©«^r*€>t}«§gffl{f^ c £f# ^FfH«PI0iE§ 1 
44. «S^fflff^c*OFDMSID-r^^|Js)@Sgl 
5 £ . £M0Bi 1 5 ©EH* O F D MBttWBRZfKa 

mwimic^iWiir zmmmmmfc let. jumwjsisgp 1 
6©m^itsji»si£iK£2 3 £ h-cmm-th^u 1 

3©^'p v ^0(C7jKTJ;^tc, jfiSfgim 1 8 £ , «3I 40 
7 - y ( f f t ) mm 1 9 £ . W»g2 0*6 

[0 0 2 2] &*J. S<WR1 7*6jSM3nS«R2 3 

©jsi?si5tti . mm mm 1 * 6 conm 2 1 2 2 £ id d 

Jlig|5t£T?» 0 *fc. ^(I12 5B, SfittaifefeiS 
M3ftfc*ift2 2 £cfitt3Sgl 1 ^6M3tlfcS«2 

3 £-&a*S2 

[0023] ^k, c©HSS©0ffi©KifPfC'oii-r > H 
4SD i ni5^f#-a'#iSLri$iiffl^^-r?. 0 H4 (a) 

1 *>«jBstifcs©^3 1 . rpmmm. 1 1 # so 


#BB¥ 10-32557 
6 

lSg3ftfctffilL'53 2. £ft«2 5©eg-C*5Sf^ 
aSOtglM^ir*?), tF t2M*t4B 

-en-eniint^3 1 £Sftj£3 3 com, mm&3 1 £cp 

<ffi.£3 2 ©IS. RCJ^ifflL*3 2 £^ff*3 3©W©mi& 

ej»(cs-r & sspntfl ^ l . t 3 utm& 3 2 tctaai 
^nfc^HK^ 1 1 -coj&mm. 5 wjssmtc^s 

[0 0 24] Sfij^3 3Tit j*fl.£3 1 *63S6ft-C 
< &m&3 4 £«t*3 2*6j§6ftT< -S*i&3 6 £ 

«t£3 2tC|ftg§tlfc^« 
gm. 1 1 *3ff *3 1 iPhmhtiX^fcm&3 5 ^#JC 

iiifaL,rB^ffrsfe©-c*-s,£-r^£. sf*3 3t 
\tmm *3 1 *6S6nr < -s^3 44, «*3 2 

*6jl6*-lT< Sli3 6 £©ffliC ( t 2 + t 3 + t 4 
- t 1 ) &£»i£ll#|iflg££-r-5. 
[ 0 0 2 5 ] 04 (B) «C©£#©S?S3 4©ff^-3 
7 £m?S3 6©ff-§-3 8 £©^ft,£3 3(Cfc^6B#raM 
ft^t0f*S D ff-^-3 7Sy £ 3 8ttlDDl*j!g©fi-*i- 

m t 5 umtmm^f^ (t2 + t3 + t4-t 1 ) r 

*n-€'ti©m#3 7RO'3 8tttWRd 1 tii- F 
^>^?-/-?;l-d 2*6 1 ^>sK;l/*#^L-ri=i-S. OF 
D MfMIDtc tt, C © 1 > WWl*3©ffig©»!lffl#> 6 

ttfRd i©aJdicffi^-rsss©«8iH*«im-rs. 

[0 02 6] S4 (B) tc*jl»rt*, «33Erat6*C 

ntcta^-r*. u*u. m^3 1 i®#3 8 £©«@u$ 

flit 5*'A#< . ff^3 7 £«^3 8 i*t#fiE3tifti 

OS 0 . SSIB^m t 5 F ^^^-^Jl/d 2 ©SB 

[0 0 2 7] &mn<DBffiiUC<Dis>#)l'm=P&&.ffl* 
£*«SM 1 1 £tcj; 0H4 (A) tc^"T ( t 2 + t 

3) ^mti>mmm<Dmm.^i7^c.L' i c^r> . mm 
Blflit 5£ ( 1 4 - t 1 ) £-r-5&©-e&& 0 ®4 

(C) »C©£#©*?g3 4©M-^3 7 4*S3 6 ©ft 
^■3 8 £©Sfi,^3 3 lC$5V)&mMm&Zml>'C^2>. 

iHnatcTK-r^oic, mm^m^t 5*^7- f-^m 

Jbd 2 ©agpal £ feS< . ^>#~;l'T*ElfB££t;& 

[0 0 2 8] ^tK, FSJBSSJK-QCiras i^Klffit 
-So H5 (A) lJy>J.-7*-Al 6QAM (m$5M 

in^tia) ©n>x^ u--> 3 >?T7^-r^©-c*.53 . m*p 
©4 tjj©^^»^fi^icS!i 0 6 nfc 4t*7^ ©rf 

3RlEtc*f IS fc 0 . T14 2 fcf sr F tt#ftlErt©fi#j^ 
©{SSic^tEL-TC^o ±fii2t*7Kc')t,>r«, Slf 


7 

Tfi 2 t: "9 h tcM 0 eMt § c t t,c J: 13 , Ft H^PI^pJtg 

[0 0 2 9] Sfc. ±f*2 fc*9 KC-^T». IMS 
(B) (CtS-TQPSK UffifitfMS) ©3>X£b- 
Va>i|gID^^Sl)0^r6n-Cl^ o S£oT, 05 10 
(A) (CT^-Ty >jl^7*-A 1 6 QAM ©If -^©5 

r^tlticfcl^^iCtt. />a^7t-Al 6QAM© 
«-S|£05 (B) iC^-rQPSK©ff^iUr^Ii?:tf 

[0 03 0] i5 (C) 1 6 DAP 

SK (^tWMififfl^PI) ©a>.X£ U- ->a >£^rT 

ftfc 4 If 9 b ©f^^TTTvf „ £©*§•£"£>, S>=L~7 * 
-Al 6QAMtlHG<, _bfi 2 f 9 h «§{f ^*^f£ 20 

C/NB#& WIB ) M©ff #©*#Sfrr £ titt J: t> 
if^KB, y>ai7t-Al 6 DAPSK©ff-^£0 
5 (B) K^QPSK©ft#iLT*!ffl*fT5C£#< 

[0031] wc>*0 1 icm-v-cfflmc^-cmwrz 

jB£^ffl«. &{t&H 1 «i *«SB 1 1£©IHI*W?£2 30 

i#£»-rsi?iui <H4 (a> ©t 2) k, «h 
i©ffi-^Mii(c^-r-5B#r^ (H4 (a) ©t 3) 
L7tB#ra £•$-&. ee^T, 04 (a) sc^ufcwrti, 
ccommmu ( 1 2 + 1 3 > ccKjesti. m&mmm 

t 5* ( t 4 - t 1 ) i-TS 0 B@I1IIE§2(CJ;^S5I3 
ftffc«#tt. Sfi*Ufl«#a£ttS. jSM0&&2©jI5i 
B$[g?:C©J:5(C^St>-2>CitCj;i3. gftSK 1 £ iftK 

mm 1 1 i*>6iaiD 3? -f 5 > ^ rtt fg*i*ff -r sci^ 

[0 0 3 2] 2^ie3tl/c<Si-r-<^ff#B©fte*tt > 4i 40 
«KSfflff^b £ LTifiSfC|5gH^W0[DllS3 KflB&Sti 
So PfH^P05§3E*Jiia©«^gMf^bia5l@ 
S§ 3 J: 0 ©g#«fflfi# aiSAAttiltSB. C 

PgB^P@SS3 BE2©-/P 9 ^0&C^T»Ja£ Stir 

*j «3 , a# s nfcgm mmm # a £ ^^KgfflM-^ b & 
«asift'^*©f ! -'if3&*tn)S6naiftK, 05 (a) 
gmwmmn a t ««aMt^ b #*ti*ti&xm. 50 


#BB¥ 10-32557 
8 

[0 0 3 3] CCT\ FfJB-ffc{C«a5 (A) GC^L-fca 

0 (C) fcSL-fc3>X$l/-^3>07>ai7*- 
A16DAPS KflMJUB § n, Sff # a ic «_k{i 

T. «S^fflff^bfC«Tf42 tr* h (flt^v «sc/ 
NH#K:tt«fi*ft) l!0J) SrSW^TS,, £©*§*, §ff 

fgC /N B^(C fcSmnTt^i ft -5 . 
[0 0 3 4 ] @2{C*st,vr, I F F TE0SS7 iJO F DM 

-^A^gR (sssasA^apidafcSPA^iBiJ) *mvx*s 

<0, ~?>y f>^[MlSg6^6m^l3tlfc, 05 (A) »i 
1310 (C) fCTfcL-fcl, Q#*>6!&4fiBR¥a±©M« 

Kffi3-r&M#^, ^js-rsA^gptcA^snTa*© 

Sni,Ci(Cj;f), WJaifi»OOFDMM#i3nS. 
[0 0 3 5] JM^SililSS 3 cfc^BXOfcB^nfcOFDM 
M#t*. /calif WJilrggB4 fc «fc 0 if msac^iS 

(aaasKWccjaiiESB^ftd £twa 5^6 «s 

[0 0 3 6] ^«ag 1 1 &C*Jl>Tte\ iHM^a 1 ^6 
©S«2 l^^TOl 2iCi;J3Sffb, SltiSJl^gPl 

3 t79rSMS9Kfimom#«n m . «*e 0 fc^ccpgjim 

M@IS1 4(Cj;}10FDM«ilL, ffifBftStlfcft^* 

^0tc^-r«^isnrfcf3, sftft #*@3Siffliss 1 
mmm? f f t@ss 1 9 ic«$& Ltf*cDsa7 -yi 

-If, Mic C ©3««-^£ffiJiJ0& 2 0 ic«*& LXM-X L 
#l^fiii©J:fc^fCj;0 I, Qlitic^E&Lfcf 1 ^ *J%Mt 

[ 0 0 3 7 ] c^S^B 1 Hctei^T, yv^-^^-A 

1 6 QAMff-^-^1SiM-r€>i©-&. />^7^-A16 
QAM03>X^U-i/3>*56 4QAM®3>X^U 
-v- 2 >©aP^>*^*4»^{Ctt. ffiiJ0S§2 0 Vtt 
6 4QAMiLTO«a oJOI, Q©S(itc*s(,»r 

-£fteft^raPi©8Ki^©ffi££&fe©£ it, a??© 
[0038] cp«3sa 1 1 kjbotk. Pfia^iisnfc 

y>jL^7#-Al 6 QAM©f#fg©0 fe, iftMIJ©^ 

*gafflit # b <Dmi<D&&mmm<otctbic&m-c&> 

K) . fi*MCD5tm HM1 # a ©flMIB^SB-C*4©-C. 
y>^-=-7*-Al 6 QAMM-^^WSlJLfc^*©^ 


9 

mmcomwi. (05 (a) &c^u/c±fi2if ? n » 

J#T6ft, flPfiF*J©'[f#R (05 (A) f Ctk L- /cTfi 2 f 
? h) ©#£ffl;*jU 0 1 ©^lliHSg 1 5^«teTS. 
[0 0 3 9] "T^ft^ [SgJi«PJES8 1 4 KjSfilSK 1 

(ommmimm 3ic^<o m-x (fgc/Nut tc«sff * 

<fc-5ic&^nn^ 0 WtSiai ltt. tr;L-©M_h^Llj 

*. -«aos# «j: o k>n^c/N-emmmm. i #>6© 
*i£2 i ci#rs&©t:. (fgc/N io 

H^ic u&m^m > \mcm vmxh ntcmnx 

[oo4o] pgM«§»g i 4 ©m#m#. o$ o 4^ 

§6Bffl(f#cB30liaBl 5Ct«|&3*i. CC^QPS 
KfC^&OFDM^liSft/cf^ jlftiSJliKBR 1 6tCj; 

17*5 §«« 2 5 tc*f u -r mm 2 3 4 0 r jim 

$ft£ 0 

[0 04 1] Sfffi2 5CC*Jt>r». 31ffKai*>6il 
ft 3 ft/cS?£ 22i 4>iKSg« 1 1 *> 6 jiff 3 intcWiS. 2 20 
3i^SW2 4 -C-gfff S . jiff iia 1 #> 631ft 3 ft 

A 1 6QAM^y>a-7*-A 1 6 D A P S K ~C&Wt 

mmfimmztitcOF nuim-cfot) . — Msia 

1 1 #>6jM{i3 ft/c*«2 3BQPS Kr&*fiift*l3E 
I3tifcOFDMffC*0. KHSStfW&S. l/#> 
U Sff«2 2R&2 3<D5%f&X (ffiC 

/NH#&^{fnJf£) M©®#©**sS(ir*ft«J:< , 
iifc, WSEUftiJ; 5 tc, ni&2 2(DS>3.~7 1 
6 QAM©ff-§\ *4Wiy>ai7+-A16DAP 30 
SK©ff-^£, *#?2 3 4|HJGQPSK©ff^-4 bt« 

iCgff LTBi^Stifct^^QP S K©ff-^4 L 

[0 04 2] c©± 5 tc, c©3IJfe©^Mic iftti, jl 
ffitB 1 4 «SB 1 1 4 Oft fgjlff ©£ -Y 5 > 

ar-/tJHIIBI©J»^tififefeJ: 0 fejim^K 1 4t«|g 
1 1 i©iEBf^ft<T-SCi!&Sr*, t-K'Xi'J74 

j£A-c£& 0 gfc. jiftssa 1 4 tpmmw 1 i4©EEst 40 
[0043] t ^ tpmmm 1 1 ^mmmrnvtcmm. 

[0 044] #CtC, *^iC&Sip^g©Sl2 ©H* 
CDJg«fC-3t4-cKWS-&. 06 (A) {i*^tcJi&t*i 
«^Kom2 0HJ6©^fl8o^o ? ?H4wf. |b|0 50 


#BB¥ 10-32557 
10 

HI 4l^-«Rg§[5^(C{ira-iff^#L, -tOBMIl 

swr*. me (a) cc^»2©swfc©jB*©tfmi 

S£B4 1 0 1 fC^Lfctp«t^g 1 1 &CjaS[p|gg4 3 
[0 04 5] -r^c^^, 0 1 fC^UfcH 1 ©^JfeOJ^ffi 

t*jiff * 4 ^,^4 i iwfoateowr * 
i.^»as*sns*^fc*os5. H6 (o 

5 2 SO' 5 3r^-T*P< , jiff* 5 1 {C*fl/T2 
ffl^fSW6ftfcfeBM^^-r o C©«£. jiff* 5 1 

-c, jiff * 5 i 44**5 3©ra©*M£«tcs-rsa 

SiHfMB t 9 1?* 0 , ^ft 6©«^B*ffl t 8 SO" t 9 » 
fl<&<, -€-ft6©SEHfe#L< 
[0 04 6] C©J; -5 &JS^{C«. HI 1 CCtk Lfcii^H 
K2 0jISNfiai*— «K^»S£l iB7?4l>. 

C©H2©^S6©Jf^©ctiitSB4 1 B, C©j:<5 
^clft^ic , H 1 dcjjk L fcSSimsg 2 ©jKi^F^* — Mlc 

(A) tC^L/c«3SB4 l^ffiffl-rSCCaoTtJ, H 
1 fC^Ufcil5I[pIRg2©315IB#[ia?:, *«^4jlft*4 

K J: 4iBffiieiffl*jtoAfc^thOiB6B»IBl3&s**:K ft 5 * 

*SB©M»rs(c^ft-ifSo c©s*. 2B@^n«>* 
Atc^s*ffi^a«?t-©*ffi^g-ctt, aMtjsa: o fe^ 

[0 04 7] 06 (A) icl^-rtti«^g4 1-C«\ C© 
5f>f 3 >^©Tft^P^±-r-5»/c&tc, 3S^@Sg4 3j53fg 
datllHlEg 1 4 ©UWjfcKW 6ft, PWHap@SS 1 4 © 
a*flBWfi#%iffi^0t:^jH|5|Kl 5{c«J&-T*. c© 

»®iiiks4 3©B?iB$r B i«, attn*iafc#flsrrsif 
4 £fi * 4 ©ra ©m?se® tc % mw<m k > s 

K*««g©m ^ffl tc J; S 3151^1 ^rUP A fc^lt© jS 

SBuratcat ©jift satcaaw eftfcajiiaiss 2 ©a 

S^HB©*KK3£Sn4. CftiCctD, ilff.^4ScfJ|i 

[ 0 0 4 8 ] tffljU*, 0 6 (C) tCfcl^T, t9>t8 
-C#>^ t^ffifi^S 2SO*5 3©^ft^ftiC*il=>r 

tf3»III©fc*iC^ t 3£g-r-5&©4-r.2>4. jiff 
* 5 1 iC|Bg 3 ftfc jiff ^a 1 F*3 <DMM®m 2 © jS@B$ 
fflM ( t 9 + t 3 ) (CiS^^ft, *iffi*5 3©«Ka 

4 jift j * 5 i ©jift mm i 4* hmwwim d * s > 
^r'ttlR^dlff 

[0 04 9] JSK, C©Jt^, 2 ©tprK$£B4 

1 rt©jl@[HlSS4 3 (DmM^mit ( t 9 - t 8 ) iCfa^ 

§fts 0 cfttcjco, jiff.£5 i Kgeasftfcjift^a 

1 4^H.^5 2 RU 1 5 3&C-eft-eftiBB3ftfc43«SIB 

4 i©j!fB£-f 3>^nwwic— S5cr5 0 &*s, tfjiffi 

,£5 3K:ES3ft-54i«^att0 He 1 1 

Sa4, 06 (A) iCmbtc^mmm:4 1 ©C^Tft^ffi 


11 

m^m-c & -s s6*, tpmsm a i ©it^tia^Bfs 4 3 © 

[0 0 5 0] 31SI0&S4 3 ttf 1 -f V%M% 

Sn^m L #ttb i ©fHJ©^SC «fc «3 «52B#|ilJ£5E46 5C£*S 

[oo5i]^K, *§mfct£&r$mgm<D'mz<Dmn 
(mwc^xfBffl'rz. 06 (b) i***TOtc&5iti 
fttitg©m 3 <DmM<Djm.<r> z?uy? m*m-$ . mm 10 
tp. ii tpi— flteSBRswcBH— -e©s^j§ 

^#Bg-r^ 0 06(B) {c^-r^3©HS60^ffi©*iB 
SI4 5B, a 1 iC7SL-fc«S^l lfC]SEBfK4 7 

L, |2©MItB, SIgH&4 3*|fsfJl«iSiH 
SSI 4©ffi^lffl(Ciyfc^ 1 C(Dm3(DmM<0BM<Dfp 
tt&K4 6T?B, H6 (B) Ct^-rJ^te, ]S@0Sg4 
7 «F£JBflPQi& 1 4 OA^WKKW fcjSCcWafcsW* 
So 20 

[0 0 5 2] S®0I84 7 ©iisB#rasa i sii^B^2 © 
3l*fe©ff$M©S52|lIgg 4 3 ©* ft 4 ID«r*> S ©rjttIS 
«#ng-f£o C©jI5I0S§4 7ttT^P^\ fr^W 

KB^IiflBIOKjeo&ftlSBfilJs&s/mf tJ&i^I«r* 30 

So 

[0 0 5 3] ±fH©H 2 RCJt^r 3 ©Wife©ff^J©cfi|ttK 
g4 1 . 4 5 ^M^fc«^B. 0 1 ©HSOffJli 

[0 0 5 4] 

[ ^©aftS ] fiUJttH L/cJ; 5 K J: ft tf - 

31ff»gl*l©|5l-©3#mSP^ « 4 4«g©W?j 
{c[Sj^T^ft^ft©ff^[H]fi#KaffT€, c £ 

[0 0 5 5] gfc, *»HKJ:fttf. «Kg^6§fi 
ftS^ff #©^ff f -Y 5 > SC3 

MWctoW SSff Sg*P6 jiff 3 ft&W&i tpiffiSg^ 
6W3£ff £ ft €»mig<i:©ra©3l5IB#ra*« 2 #©1JJ<T 

'WMBHDZfeti&SSm 4 **Kg 4 ©IBitt^S < -r 
sci^tj, f-b'xiyrmtscim so 


#BB¥ 1 0 -3 2 5 5 7 
12 

[0056] *aro«cj:nti. iimsg £4x118 

S/ca6. eS6-r*1t««*«6*«fcti«>i«in3'e*C43&J 
[0 0 5 7] SiC, ^Kitltf. iiff SgBWiS 

B#Jii&* ea-r^ 6«» 
IBB 3 ft r i » 4 ffiSSc© **Sg©fi^HHf * Jn*. fc 

mmmm-rz mm t *a ta-a § « * /c^©s^@ss 
sft i^ifs ftssft #©as« if a 5 > ^« 

[0 0 5 8] Hie, TfclfeWicfcftti, brjb©a±&4© 
tt, — M©Sff«J: ^ &iSl>C/NTjHm$£g#>6©m 
If)ia««gfflff #ttiS^tfflK» M^in-r 6 C i tcj; 
<Sftai^T-sc47&sr*s„ 

[0 0 5 9] S/c, Hfc, *«B^tiS*Wic»S F NT 

[gii] mffixm i <Dmmmm<D7a ■? ?m-c$> 

[02 ] 01 tf©»)BSa»iaK©— «©^a s 

s 0 

[03] 01 ip©Fg)sawi5iss©— m<D7v. -j vmx-fo 

[04] «M(ctewsii*, *iL^.&^ff*© 
SBM«i, fi^©B*raw^©i^Bj0-c*€> o 
[05] 0 l tc*jw S P^JM^iiI0IES^i»-r § 3 >x $ 

[06] *^BjJ©^liSg©IS 2 aDe»3 <DMM<DBm 

<D?n v>?mt. mm *4 *«*4©«^e^ra^© 

[#-^©1^] 

1 i*ffSg 

2 js^sss 

3 F^M^ii0iES 

4 iMffffiJUrSSB 

6 -v"yf>^'0S§ 

7 jKKa^-UiKft ( I FFT) WBt 


(8) 


13 

8 mumMm 

IK 4 1, 4 5 tpmgiW; 

i 3 gft mmmm 

1 4 Ft mmmmm 

i 5 jamais 

i e mwmmifcu 

1 8 jesaums 

19 mULy-V 3.23k (FFT) HSg 

2 0 NsiJ^iJtMSS 

2 1—23 «ig 


#BB¥ 1 0 
14 


3 2 5 5 7 


*25 

3 1 . 
3 2 , 

3 3 

4 3 . 
a ; 


5 3 tpm& 


5 1 ; 
5 2, 

4 7 B5I@S§ 


b. c wmmmmn 

d 1 AMU 

d2 U-Y4Z<>%-'-V\> 


*10 


[02 ] 



6 

< 

7 

< 

8 

a — *» 
b — * 

ESS 


1 F F THIS 








[03] 

1 *«>BJiaiilHlB<D— W<0-?n 9 
14 


18 


19 


F F T|s]S£ 


20 


#BB¥ 1 0 -3 2 5 5 7 


[HI ] 


£ — 


$ 

ESS 


1 

mm 


s I 


4 


22 


21 


—24 25 


12 


13 


14 

-5- 


1 1 


* * , 


15 
-4- 


i j 


(10) mmW- 1 0 - 3 2 5 5 7 


[04] 


[05] 


(A) 



CB) 


1m 

d1 
S — 


d1 

-4- 


f 


ItiL 


1 i* VtKJI* 


<iMjSEe#Ht3) 


37 


i::: 


r 

38 


CC) 

£i#34<D - -j - 

*iS36© r- 

w# 


1ff« 

dl 

£_ 


dl 


t6 


d2 


37 

■i-r-r 


<J2 


i i*>*tuv 


38 


CA> 

1 6 QAM 


(B) 
Q P S K 


(C) 

/Viz7^-A 1001 
1 6 DAP SK 


1000 1010 

0010 QOOO 

1001 1011 

00J1 0001 

1 1 m 1111 
llul 1111 

mil mm 

U 1 I 1 U 1 U 1 

1100 1110 

0110 0100 

1 n 
■ 

00 


Q 

11 

OJ 

1000 

0001 

1001 1 . 010 

001 1^ QQQQ 

10*11 

0010 

c 



1110 
1100 • 

1111 

0111 
0110 * ? 101 

■ 

n'oi 

0100 


#BB¥ 1 0 -3 2 5 5 7 


[06 ] 


(A) 


12 


13 
-4- 


16 

4- 


14 

-4- 


mmmm 

[51! 


41 


15 

-4- 


43 

-4- 


i 


(B) 


T Tl7 

12 


13 
-4- 


16 
-4- 


47 


mmmm 


45 


1 5 

-4- 


14 

-4- 


mmmm 
mm 


j 


(C) 


52 

u 


t8 


51 


t9 


53 


